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RUPTUREE.~By Royal Letters Patent. 


WHITE'S MOC-MAIN LEVER TRUSS 
Is allowed by. upwards of five hundred 


Medical Men ta. be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 
spring, so hurtful in its effect, is here avoided, a Set 
bandage being worn rond the body, while the 
requisite resisting power 1s by the MOC. 
MAIN PAD ak PATENT LEVER, fitting with so 
much ease and closeness that it cannot be detected, 
and may be worn during sleep. A descriptive Cir- 
cular may be: had, and the Truss (which cannot fail to 
fit) forwarded by em on the circumference of the 

‘two inches below the hips, being sent to the 
Manufacturer, 


JOHN WHITH, 
228, PICCADILLY, W. 


Price of single ‘Truss, 16s., 216, 268 6d., 315. 6d., postage 
free. Double ‘Truss, 315. 6d,, 425., and sds. 6d., postage free. 
Umbilical Truss, 429. and 6d., postage free. 

Orders to. be made payable to Jon Wuire, Post- 
office, Piccadilly. 
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Ww. E. AKHURST & Co. 


Supply every description of Batteries complete. 
Porous Cells, Carbons, Zincs, and Fiftings at trade 
prices, Galvanic, Photographic, and Chemical Ap- 
paratus, Electric Belis, &c., &c., on very advantageous 
terms. Those having second-hand apparatus for 
disposal should communicate with. Messrs. Akhurst 
& Co., who will undertake the sal¢ of such apparatus 
on commission, and will also advise in the Purchase, 
Sale. Exchange, or Hire of the same. 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 

and Colonial Patent Agents, give prompt personal attention 

to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 
ears) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 

London. 

H M. Capner, Manufacturer of Electrical- 
* Galvanic and Philosophical ~ DU of every description.— 

20, Northampton Square, Clerkenwell, E.C. 


(;REVILLE’S AUSTRALIAN TELEGRAM 


Company. London offices, 4, New Broad Street, City, E.C. 
(Corner of Aldermans’ Walk.) 

AUSTRALIAN OFFICES : 
Melbourne—Greville’s Exchange, Collins’ Street. 
Sydney—Greville’s Commercial Room, George Street. 
Adelaide— South Australia. 

Brisbane —Queensland. 

This Company receives and despatches messages for any part of 
Australia at the lowest rates. For particulars apply to the Managing 
Director, at the above address, 4, New Broad Street, London, E.C, 


TELEGRAMS.—The Oriental and American 


Telegram Company (Limited), 140, Leadenhall Street, having 
from the 1st Ares 4e 1876, taken over the business of Flamant’s 
North American Agency, are now prepared to receive and despatch 
Messages to NORTH AMERICA, South America, India, China, 
Australia, &c. Registered Clients effect a considerable saving 
through this Company. No charge made for Registration. (See 
Tariffs.) Messages for all parts are received at the Offices of the 
Company, 140, Leadenhall Street, E.C., and forwarded with the 

* utmost despatch. Otto Rocus, Managing Director. 


BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. | 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 

and Engineers to their important improvements in “‘ Block” 

Telegraphs, especially to their new system (Patent 1874, in con- 

junction with Messrs. SAXBY & FARMER), inspected Bese | improved 
pee TYLER, on behalf of the Board of Trade. By the use 

of this appliance, a signalman who receives a telegraphic indication 

of a line blocked from the signalman in advance, cannot possibly 
ive a contrary signal upon the outside semaphore to the engine- 
river. 

‘Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.” —7he Times. 

Office and Works—4, OLD STREET, GOSWELL Roap, LONDON. 


GEORGE BOOR & CO., 


Merchants and Chemical Agents, 


55, BISHOPSGATE STREET Without, 
... AND 112, ARTILLERY LANE, CITY. 
Specialties : Phosphorus, Chlorate of Potash, Sulphate of Copper, 
Sal-Ammoniac, Acids of all kinds, Pyrotechnic Chemicals of every 
description. Quality—pure only, at the lowest cash prices, 


EDWIN BLAKEY & CO., 


SQUARE ROAD, HALIFAX, 


Manufacturers (wholesale and export only) of Telegraph 
Instruments, Colliery and Railway Signal Bells, House 
Bells, Indicators, and every kind of Philosophical 
Instrument. Our Patent Battery has constancy of 
Leclanché, higher electro-motive force and lower price. 
Medical Batteries of all kinds. Lists, three stamps. 


HENSON, 


MINERALOGIST, &c, 
142, Strand, London, 


HAS just received several specimens of the 

remarkable metallic substance which fell at Kilburn during 
the thunderstorm of July sth. Also numerous choice specimens of 
the Orford Castle Crag Fossils. 


trate the new edition of Lyell’s ‘‘ Students’ Elements of 
ology,” and facilitate the important study of this science, can 
be had at 2, 5, 10, 20, 50, to 1,000 guineas. Also single Specimens 
of Rocks, Minerals, Fossils, and recent Shells. Geological Maps, 
Hammers, all the recent publications, &c., of J. TENNANT, Miner- 
alogist to her Majesty, 149, Strand, London. 
Practical instruction is ae in Geology and Mineralogy by Pro- 
fessor TENNANT, F.R.G.S., at his residence, 149, Strand, W.C. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles, Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels 


(;EOLOGY.—Elementary Collections, to illus- 
Ge 


. warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 


Mining Apparatus. H. and H, S. draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 


TOWNSON & MERCER 


(LATE JACKSON & Townson), 


W HOLEsAte AND Export DEALERS and Manv- 
FACTURERS of CHEMICALS AND SCIENTIFIC 
APPARATUS, graduated Instruments, Pure Chemicals, &c., for 
Analysis and the general Laboratory Use of Manufacturers, Mines, 
Universities, Schools, &c., 89, Bishopsgate Street Within, London. 
Sole Agents for Prof. Wanklyn’s Test Solutions for Water Analysis, 
Illustrated Catalogues post-free on receipt of three stamps. 
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= ps “ simplicity, cheapness, and durability. 
Sy All kinds of Electric Bells, Buttons, Indicating 
LT Tablets, with the latest Improvements. 
LOU The above Instruments of the best make, 20 per 
AE. cent, less than any other House, 
STE = MANAGER, CONSULTING ELECTRICIAN, 
©. D. BRIDGER. G. ZANNI. 
City Offices : 18, Bull and Mouth Street, St. Martin’s-le- $ 


_ will be established wherever a demand for them may arise ; they will be provided with a permanent staff of operators and 
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ZANNIS PATENTS. 


| 
MAGNETIC AND ELECTRI 


1, JAMES STREET, OLD STREET, 


C TELEGRAPH WORKS, © 
CITY ROAD. 


Magneto-Electric Bell-Pull, dis- 
pensing with the use of Battery. 


Zs Magneto and Electric Alpha- 
betical Dial Instrument. 


Z.’s Patent Morse Instrument to 
work without Battery. 
BENNETT'S BATTERY, with latest improve- 


ments, specially recommended on account of its 


LA] 


rand, E.C. 
Liberal Discount to the Trade. 


THE EXCHANGE TELEGRAPH COMPANY, 


nder the Companies Acts, and a special licence from Her Majesty's Postmaster-General.) 
| Capital £228,000. 
HEAD OFFICES, 17 AND 18, CORNHILL, LONDON, EC, 
This Company is now establishing branch offices or call stations throughout the metropolis and suburbs for the due 


administration of its 
| TELEGRAPHIC CALL SYSTEM, 
by the aid of which subscribers may be enabled at any hour of the 


DAY OR NIGHT 


TO CALL A 


MESSENGER, CAB, OR POLICEMAN, 


AND GIVE THE 


ALARM OF FIRE, 


while many other ‘' Calls”’ indicating the wants of a private house, chambers, office, or place of business of any kind may 

arranged for, all such being made in the same uniform manner by the pressure of a button on a small automatic 
instrument, placed as most convenient, and telegraphically connected with the nearest ‘‘ Call Station’’ of the Company, 
which in no case will be distant from the subscriber more than a quarter of a mile or three minutes’ time ; these instruments 
occupy but a few inches of space, are not liable to get out of order, require no local batteries or winding up, and no know- 


ledge whatever of telegraphy to work them. 
CALL STATIONS 


messengers, whose duty it will be to receive and attend to ‘Calls.’’ A policeman will be found there, and an expert with 
a hand-pump or extincteur ready to act on the first alarm of fire, and each station will be in telegraphic communication 


with the nearest 
POLICE AND FIRE BRIGADE STATIONS, 


thus enhancing the public value of the system by the increased security which will be rendered to life and property. 

The system has been in operation in the United States for some years past, having been initiated and established by 
the American District Telegraph Company to meet a great public want, and where its practical advantages have become 
so fully recognised and appreciated that it is being rapidly adopted throughout the States ; in New York, where it originated, 
and some thousands of instruments are at work, it is considered indispensable as ; 


THE HOME TELEGRAPH. 
A PROTECTION TO LIFE AND PROPERTY, A CONVENIENCE IN DOMESTIC LIFE, AND AN 
ADJUNCT TO BUSINESS. 


DAY SERVICES, 


chiefly for the purpose of utilising the Messenger Service, will be established in business localities. 


TERMS FOR A SINGLE INSTRUMENT: 
Day and Night Service... ... 5 Guineas per annum. Day Service ...  .. 4 Guineas per annum. | 
: Extra Instruments at a reduction, | 


Instruments placed and connected with the nearest Call Station of the Company, and kept in working order free of all 
charge to subscribers. 


essengers, when employed, Sixpence to Eightpence per hour. 
Automatic Fire and Burglar Alarms fitted in conjunction with the Call System. 
For further particulars apply to the SECRETARY at the above address, 
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NEWSPAPER SCIENCE. 


Jr must be patent to every general reader that the 
phraseology, and, to a certain extent, the ideas of 
science, are finding their way more and more into 
the “light troops” of literature. In these days, 
when popular treatises on science are said to share 
the attractions of Mudie’s with works of travel and 
fiction, an affectation of. scientific knowledge has 
become a point of fashion. Hardly a century ago 
the secrets of nature were regarded with a rever- 
ence amounting almost to awe. But we have 
changed all that; and it is as essential for a man of 
fashion to be acquainted with the atomic theory as 
that he should have his coat made by Poole. No 
one laying any claims to culture can in the present 
be without an opinion on the nebular hypothesis, 
the origin of species, spontaneous generation, and 
the telephone. The jargon of the laboratory runs 
through our magazines, and even sullies pure litera- 
ture—a fact which is to be deplored. Homely and 
natural expressions are set aside in favour of terms 
from the text-book; and, by a process which is 
twice cursed, scientific nomenclature is thereby 
degraded into a kind of slang. We do not know 


whether to attribute this masquerading in the dress. 


of science to a pretence of originality on the part 
of our popular writers, or to an affectation of know- 
ledge ; but in either case it is sufficiently ridiculous. 
Here is a slight specimen of the shoddy magnilo- 
quence with which these writers sometimes clothe 
their ideas: “ There seems to be a degree reached 
in the brain barometer at which faculty undergoes 
a chemical change, and slips through the fingers of 
the educational manipulator in an imponderable 
ether.” We do not, of course, profess to under- 
stand the meaning of this passage—the lay-figure 
that supports such incomprehensible verbiage—but 
we would fain ask if it could not have been 
expressed without the joint assistance of a chemical 
laboratory and the luminiferous ether. We hear a 
great deal now-a-days about the “effervescence” 
of nations, and the “excitement of brain-cells.” 
Penny-a-liners speak of the “ ozone” of seaside air, 
and even the Vers de Société rhymer apostrophises 
LOVE, as some divine feat of molecular force.” It is 
not, however, with these elegant smatterers that we 
‘have particularly to do in this article, but rather 
with the more important phase of newspaper science. 

With the wide public interest in scientific matters 
which undoubtedly exists, and is spreading, it is of 


* Cornhill Magazine. 


course necessary that the newspapers should report 
upon them; and for intelligible reporting it is 
necessary, to a certain extent, to explain. The 
attempts made in this direction by the newspapers 
are at least praiseworthy—as attempts ; but their 
notorious absurdity is the laughing-stock of all who 
know even the elements of true science. News- 


paper editors cannot too soon understand that, 


above all things, science is not a thing to be tam- 
pered with,’and that nothing short of a special 
training can fit a man to write about it. It will 
certainly not do toask the sporting critic to expound 
the Darwinian theory, or the versatile individual 
who pens occasional leaders on even such widely- 
sundered theines .as the atrocities in Bulgaria, and 
the Dunmow Flitch, to undertake an article on the 
duplex system. He is able, it is true, by a fine 
instinct to seize on the most sensational points ; 
but his lamentable ignorance of the subject is sure 
to betray him into some confusing omission or 
glaring error, and his natural love for the pic- 
turesque to lure him into extravagant conjectures. 
We repeat, science is not a thing for the uninitiated 
to meddle with—it is like an edged tool. The mind 
is conscious of a delightful facility in dealing with 
such questions as French politics or Russian diplo- 
macy, but such guess-work will not do in positive 
science, where the fundamental requisites are 
“accuracy and definiteness,” not only in ideas but 
in the use of terms. That there is a gross misuse 


of scientific terms in the newspapers is apparent to . 


all scientific readers. Professor Tait, in his famous 
lecture on “Force,” states that he had just read in 
one newspaper that “ the force of a projectile from 
the 81-ton gun has at last reached the extraordinary 
amount of 1450 feet.” We were amused the other 
day to find, in the preface to a celebrated and 
recent novel, the remark, “ What are the most 
brilliant of our chemical discoveries compared with 
the invention of fire and the metals?” After this 
we may expect to hear of the discovery of printing 
and the invention of the fixed stars. 

We have neither the space nor the intention to 
cite many samples of newspaper science, although 
we think that an album of the mistakes made in 
telegraphy alone, would make a jest-book for the 
electrician rivalling Joe Millar. How amused (if he 
was not indeed, shocked) must Sir William Thomson 
have been on the morning after the famous Pender 
Soirée to read in an enlightened and influential 
organ that in his Siphon Recorder, exhibited then 
for the first time, the current coming in from the 
line, passed down the siphon, and dragged the ink 
with it on to the paper. Of late the inventions of 
the duplex system, the electric candle, and the 
telephone have called inte existence a rich crop of 
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the finest newspaper science. A notable peculiarity 
in it, is the authoritative and masterly tone of 
these discourses. Witness, for instance, the mag- 
nificent bosh of the Zimes in a recent article on 
“ duplex telegraphy ” : “The difficulties in the way 
of accomplishing this object were found to be much 
greater on long than on short lines, and very 
much greater on sub-marine cables than upon 
land-lines of whatever length. The latter differ 
from the former dy being more completely insulated ; 
the submarine cable being surrounded by water, 
which is in contact with the earth, and which brings 
them into direct relation with it. One effect of this 
relation is that the passage of the battery current 
along the wire produces an induced current around 
it, which delays the speed of the battery current, so 
that this, instead of travelling rapidly as it does 
upon land, travels very slowly, and flows out of the 
wire in a way which has often been compared to the 
escape of a viscid liquid.” The italics are ours. 

Bad enough as newspaper science is when it con- 
fines its worthy aims to enlightenment, it is doubly 
obnoxious when it affects to criticise. Some of our 
readers may remember a very flagrant specimen of 
this kind in the Daily Telegraph some years ago. 
The/jealous author fell foul of the unoffending 
Joule’s Mechanical Equivalent of Heat, which, if 
we recollect rightly, he seemed to consider a new 
species of currency calculated to depreciate the 
value of silver. Ina leading article the other day 
on Mr. Pres Plymouth Lecture, and the articu- 


lating telephone, the Standard, after supposing that 


“there were among his hearers—as, indeed, there 


may be found among classes pretending to much | 


higher education—many who fancy that in some 
mysterious manner words and sentences are really 
transmitted along the wires,” goes on to inform 
them that “as practically and generally employed 
the electric current telegraphs a message precisely 
as the old wooden signal posts, with moveable arms 
used to transmit the messages of a former genera- 
tion ; that is by causing signals made at one end of 
the line to be repeated at the other.” If this ex- 
planation of the electric telegraph is not incorrect 
and misleading, language has no definite meaning. 
The writer rises to higher flights. Here is his 
elucidation of Professor Bell’s telephone : “A metallic 
disc, thin enough to vibrate quickly with every vibra- 
tion of the air, and so placed that its vibrations shall 
be perfectly free, and shall be communicated to a 
sort of pencil or pointed wire, receives the sound of 
the human voice or that of a musical note, just as 
does the human ear. As the ear communicates the 
sound to the brain, so does this disc communicate 
it, by the wire, which answers the function of a 
nerve, to another disc at the other end. Obviously 


each vibration in one direction can be made to bring 
the point or pencil into contact with the wire, and 
thus establish communication and send the current, 
while each vibration in the opposite direction will 
break the contact and interrupt the current. This 
series of interruptions and renewals communicates 
the vibrations that constitute sound to the corres- 
ponding disc, just as the ordinary telegraphic signals 
are communicated.” After evolving this ingenious 
conception from his inner consciousness, the writer 
is fairly puzzled by his own creation. He is likea 
spider caught in the mazes of its own web, or the 
unhappy poet who stood in awe of the demon of his 
own imagininr. He is told that the confused ap- 
plause of the audience was transmitted by his 
telephone, and marvellous as that instrument un- 
doubtedly is, he cannot see -how it is capable of 
transmitting such mingled sounds. He therefore 
assumes the authoritative air of the savant, and 
throws out the following valuable suggestion for the 
benefit of Professor Bell and his brother inventors : 
“Tf the account we have received be nowise exag- 
gerated it would be worth while to repeat some of 
these experiments with special care and under 
changed conditions ; and particularly to test very 
strictly the manner and accuracy of reproduction 
of mingled sounds from many voices speaking at 
once.” 

After the utter ignorance of this citation, glazed 
as it is by a veneer of superior wisdom, we may 
well despair of newspaper science. So long as it 
confines itself to such attempts at the mere en- 
lightenment of the public, if it cannot be said to do 
any good, at least it can do little harm. If the 
quasi-scientific gibberish of physical rhetoric which 
ephemeral writers employ, clouds their ideas from 
ordinary comprehension, it is of no consequence. 
Their ideas may be well spared. But it is a very 
different affair when such periodicals assume an 
authority they do not possess, and deceive the 
public with their own extravagant conjectures and 
ignorant speculations. The recent sudden fall in 
gas-shares was mainly, if not entirely, due to the 
sensational articles in the newspapers on the exhi- 
bition of Jablochkoff’s electric candle. As long as 
such important subjects are treated by writers 
rendered equally incapable by their want of know- 


« ledge and of prudence, the results will be ridiculous, 


if not decidedly pernicious. 


MINING AND THE TELEPHONE. 


AMONG the many uses to which it is believed the 
telephone may be advantageously applied is that of 
communication between the surface and deep work- 


| 
| 
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ings in mines; and to test its suitability in this 
direction, experiments were made on Tuesday at 
West Wheal Eliza mine, near St. Austell. These 
are the first underground trials of the kind in 
England—and, it is believed, in the world—and 
they fully realised the expectations of the most 
sanguine believers in Professor Bell’s wonderful 
invention. The experiments resulted from the 
labours of Mr. Arthur Le Neve Foster, of the India- 
rubber, Gutta-percha, and Telegraph Works 
Company (Limited), London, brother of Dr. C. Le 
Neve Foster, Government-Inspector of Mines for 
the West of England. Mr. Foster, having read in 
the newspapers elaborate accounts of Professor 
Bell's telephone, proceeded, on the information thus 
afforded him, to make an instrument on the 

rinciples laid down. Mr. Foster being in Cornwall 
just after the great sensation caused by the experi- 
ments at Plymouth, it was suggested that the 
telephone’s value to miners, as the means of com- 
municating from the lowest level to the surface, 
should be tested; the introduction of a perfect 
machine of the kind being of great importance. 
Already in large coal mines either the electric 
telegraph or speaking tubes have been laid, but the 
former is attended with some difficulty in learning, 
and the latter is no use at a great distance, the 
friction making the sounds indistinct ; while both 
would be condemned on the score of cost. The 
telephone, however, presents no such disadvan- 
tages. All that has to be conveyed to any part of 
the mine is an insulated wire, cased in india-rubber, 
through which the sound of the voice can be con- 
veyed, for whilst the speaking-tube conveys vibra- 
tions of air direct, by means of the telephone vibra- 
tions of air are altered into vibrations of electricity, 
which again become vibrations of air on reaching 
the other end of the instrument. By these means 
the sounds produced are much more distinct, and 


can be carried a far greater distance than by the 


speaking-tube. 

The experiments were made down the main shaft 
of the mine. The wire was taken down in the 
roughest possible way by Mr. A. Foster, who went 
down in the gig. It was fastened in the 42-fathom 
level to the air pipes, and the whole time occupied 
in making the arrangements and commencing con- 
versation was fifteen minutes. The results were 
more than could be expected. Every word from 
below was plain and clear, songs, and even whispers, 
were distinctly heard, and on being questioned by 
Dr. Foster from above, those below replied that they 
could hear the whistle of an engine on the line. 
The wire was cut in the mine, and two persons 
joined hands in keeping up the connection between 
the main piece and the end. These gentlemen con- 
stituted the conducting medium for the electricity, 
and the conversations were as plain after the 
severance as before. It was agreed among all the 
practical men present that nothing was wanting to 
make a telephone a great success in mining opera- 
tions, seeing that.an electric-bell can be attached to 
the wire which conveys the sound, and be worked 
without additional trouble. Thus the attention of 
men at the surface could be instantly secured, and 
communications carried on with the greatest speed 
and accuracy from the bottom of our deepest 
mines. 


THE SPECIFIC INDUCTIVE CAPACITY OF 
GASES. 
By Joun Perry and W. E. AYRTON, 
Professors in the Imperial College of Engineering, Tokio, Japan. 


It was formerly supposed that because a gas offered 
less and less resistance to the passage of an electric 
spark as its density was diminished, therefore a 
very rare gas would offer an extremely small resist- 
ance. The invention of the Sprengel Poms enabled 
the fallacy of this conclusion to be apparently 
proved, and it is now well known that no visible 
spark can be sent between two platinum points very 
near together in a perfect Sprengel vacuum even 
by means of a powerful Ruhmkorff coil. . 

As regards the specific inductive capacity of 
gases the only series of experiments with which we 
are acquainted is that of Faraday. The means in 
his power, however, of obtaining a perfect vacuum, 
and of measuring induction, were far inferior to 
those which now exist, and we must not conclude 
that the result obtained by him, “the specific induc- 


_ tive capacity of all gases at all pressures is 


constant,” either expresses an exact physical law or 
forms any criterion of what is to be expected in a 
perfect Sprengel vacuum. The theoretical con- 
clusion, therefore, deduced in our paper on “The 
Viscosity of Dielectrics,” that since a perfect 
Sprengel vacuum has the greatest known resistance 
it may be found to have the smallest specific induc- 
tive capacity, it is very desirable to test carefully; 


| although this conclusion, at first sight, appears to 


be in direct opposition to the results obtained by so 
careful an experimental philosopher as Faraday. 
That no visible spark can be sent by a powerful 
Ruhmkorff coil between two platinum points very 
near together in a Sprengel vacuum might be due 
to the vacuous space offering zo¢ an extremely great 
resistance, but instead only a very sal] resistance ; 
for it is well known that no optical or heating effect 
is produced by an induction coil unless there is a 


| decided break in the continuity of the secondary 


circuit. To examine this a hermetically sealed 
Alvergniat’s tube was selected, in which the platinum 
points were about half a millimetre apart, and 
between which no spark was producible by a 
Ruhmkorff coil, which through ordinary air gave 
sparks 8centimetres long. The outside of the glass 
was chemically cleaned, and the insulation of the 
tube tested by means of an electrometer. The 
result showed that the insulation of the vacuous 
space was very great; hence it is the extremely 
great and not the extremely small resistance of the 
vacuous space which prevents the production of a 
spark. 

Working with the electrometer and such a tube, 
it was difficult to determine whether certain results 
we obtained were due to induction through the 
mass of the glass or through the vacuum; we 
had, therefore, to devise an apparatus with which 


- this could be determined with certainty. 


Although devised for experiments on the Sprengel 
vacuum, we have only up to the present time used 
it to measure the specific inductive capacities of 
gases at different pressures. The apparatus about 
to be described has, during our investigation, under- 
gone a variety of modifications ; we shall, however, 
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describe it as it is now, and indicate some of the 
changes experience has taught us to make. It con- 
sists of a brass box, 22$ x 19 
composed of brass; plates 33 millimetres thick, and 
strengthened with ribs. Eleven brass plates, 18 
centimetres square, are fixed, and kept at 3 milli- 
metres apart, by means of ebonite racks, fitted into 
the two ends of the box. At the bottom of the box 
the plates rest on a strip of ebonite, which, as well 
as the racks, was chemically cleaned and paraffined 
before being fitted into the box. The plates 1, 3, 5, 
7, 9, 11 are all connected with each other and with 
the brass box by soldered copper wires ; 2, 4, 6, 8, 
10 are connected with each other and with a long 
platinum wire by soldered copper wires. These 
two- series of plates form our condenser. The 
platinum wire passes through a glass tube 354 
centimetres long, chemically cleaned and paraffined, 
and very carefully cemented into a brass tube, 
which forms a part of the top of the brass bôx. 
This glass tube is hermetically sealed at the end 
furthest from the box, and it is at this point only 
that the platinum wire touches the tube. An iron 
tube soldered quite tight into the brass box, and 
open at its lower end, forms a connection with the 
Sprengel or other air pump. This iron tube was so 
bent as to prevent any irregularity in the working 
of the Sprengel pump sending the mercury into the 
condenser, an accident which occurred in the early 
part of the experiments, when the iron tube had a 
different shape, and which necessitated the taking 
to pieces of the brass box to remove the mercury. 

‘he three conditions to be fulfilled in the con- 
struction of this apparatus were : 

1. The plates 2, 4, 6, 8, 10 should be perfectly 
insulated from the plates 1, 3, 5, 7, 9, 11, and from 
the box. 

_ 2. The condenser should be quite air tight. 

_ 3. The relative positions of the plates should not 
be in the least altered. by any yielding of the box, 
&c., on exhausting the air. 

Simple as it might at first sight. appear to be to 
satisfy these three conditions, it has nevertheless 
taken us several months to fulfil them all simulta- 
neously. Sometimes (possibly from want of care on 
the ET of the workmen) the final soldering up 
of the box spoilt the insulation of the ebonite 
inside, at other times the insulation would be good, 
but a small air leakage would be produced by the 
slight distortion of the box produced on exhausting 
the air; various contrivances tried for leading out 
the platinum wire by means of a tightly fitting 
ebonite collar quite failed; after many trials, con- 
ditions I and 2 were satisfied, when it was found 
that condition 3 was not, for in order to get a con- 
denser with as large a capacity as possible it was the 
set of plates I, 3, 5, 7, 9, 11 that were originally the 
insulated set and connected with the platinum wire, 
while 2, 4, 6, 8, 10 were connected with the brass 
box, the box itself thus forming a part of the con- 
denser ; but it was found that after many trials the 
sides of the box approached the plates 1 and 11a very 
little on exhaustion, thus increasing the capacity of 
the arrangement. However, by connecting I and 11 
with the brass box, as described above, and making 
2, 4, 6, 8, 10 the insulated series, this difficulty was 
removed. 

Passing over one or two unfortunate fractures of 
the long glass tube, we ultimately succeeded in 


x 6 centimetres, | 


—— 


getting the arrangement quite satisfactory, at any 
rate for the best vacuums that could be obtained 
with a large continuous-acting Bianchi’s air-pump 
(and we have not gone beyond this at present). The 
insulation too is also so good that there is no appre- 
ciable loss of charge in about one minute, when the 
difference of potentials between the coatings is two 
or three volts. 

The mode of accurately measuring the capacity 
of our condenser when filled with air or other gases 
at different pressures had next to be considered. 
The first method we employed was as follows :— 

A current from a battery of some 200 Daniell’s 
Cells joined in series was sent constantly through a 
large resistance. One coating of our condenser was 
connected with one.coating of a 4 Micro-Farad con- 
denser, made by Messrs. Warden (of paraffined 
mica it is believed), and with one point of the re- 
sistance coils. Two wires attached to the two ends 
of the coil were used to charge the other coatings 
of these condensers respectively. The point of 
attachment of the wire to the coil was moved until 
it was found that when the two condensers were 
discharged into one another after the removal of U — 
and V there was no remanent charge. Then if X 
be the capacity of our condenser 


resistance of V S 


resistance of U S 


micro-farads. 


The remanent charge was measured by discharg- 
ing the condensers through a Thomson’s very deli- 
cate reflecting galvanometer, adjusted so that one 
volt through a resistance of 120 megohms gave 130 
divisions on the scale at one metre distance. Asit 


was found very difficult to adjust so that there was 


absolutely no remanent charge, we adjusted until 
the deflection on discharging was small, then keep- 
ing the ratio of the two halves of the set of coils 
constant, # say, we made 15 observations of the 
remanent charge, obtaining a mean reading of, say, 
a scale divisions. Now, with another ratio of the 
halves of the set of coils, say z, we made 15 more 
observations, obtaining a mean reading of, say, 6 
scale divisions. Then since a and 4 are small 


an+bm 


— À 


micro-farads. 


The disadvantage of this method was, that since the 
capacity of our condenser was very small compared 
with one third of a micro-farad, the difference of 
potentials between V and S was very small even 
when 200 cells were employed. To overcome this 
objection we adopted an improved, and somewhat 
novel, method of testing. The slide wire was 
attached nearer the centre of the coil, the 4 micro- 
farad condenser charged with the wire connected 
to one énd of the coils and insulated, the air-con- 
denser was charged with the wire connected to the 
other end, insulated and discharged into the } micro- 
farad condenser, separated and again ‘charged with 
the first wire, and again discharged into the 4 micro- 
farad condenser (which of course had not again 
been charged with the second wire), the air con- 
denser was a third time charged with the first wire 
and again discharged into the 4 micro-farad con- 
denser, etc. By adjusting the slider properly and 
by charging the air-condenser say ten times, and 
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ten times discharging it into the } micro-farad con- 
denser, the remanent discharge could be made 
nought. Or rather, having adjusted until the re- 
manent charge after such an operation was very 
small, we were able, by taking the means of a 
number of observations to find what adjustment of 
S would have made the remanent charge exactly 
nought by a calculation similar to that given above. 
This being done, it may easily be shown that the 
value of À may be found by eliminating nine un- 
known quantities from ten equations. A disad- 
vantage of this method is that some very small 
portion of the charge of 4 micro-farad condenser 
may be lost on account of not perfect insulation, 
since some short time must elapse between the first 
and the tenth discharge of the air-condenser into it. 
A more serious and unexpected difficulty, however, 
was found to arise from an extremely slight absorp- 
tion of charge that took place in the 4 micro-farad 
condenser, and after many experiments we were 
compelled to abandon this method also, as unlikely 
to furnish accurate measurements of the extremely 
small difference in the specific inductive capacity of 
gases, the existence of which Faraday had not been 
even able to detect. From the experiments, how- 
ever, made in the manner above described, it appeared 
that a vacuum had a less specific inductive capacity 
than air, but the method was not sufficiently exact 
to determine the exact amount of this difference. 

It was, therefore, necessary to use for our standard 
condenser an air condenser of which the capacity 
would remain quite constant. This was formed 
of a stiff brass plate 3 millimetres thick, 42°6 
centimetres wide, and 42°6 centimetres long, 
strengthened at the back with brass _ ribs ; 
this was supported on three clean and para- 
ffined ebonite levelling ‘screws, pointed at the 
bottom, and resting on a very firm stone pillar. A 
piece of hard wood, coated on its upper surface 
with tin foil, formed the earth coating of this stan- 
dard condenser. The whole was covered in with a 
metallic box. By raising or lowering the levelling 
screws the capacity could be diminished or increased. 
The whole, therefore, formed an air condenser of 
adjustable capacity, but which may be expected to 
keep a perfectly constant capacity as long as the 
levelling screws are untouched. The wooden tin 
foil covered plate was used in preference to a stiff 
brass plate from motives of economy. Our mea- 
surements, however, became so exact that the 
hag 8. of the tin foil, although very slight, could 

e detected : in future investigations, therefore, we 
intend to substitute a stiff brass plate. We shall 
call the condenser just described the open-air con- 
denser, or simply “the open,” to distinguish it from 
the closed air-tight condenser previously described, 
and which we shall call “ the closed.” 

The method of comparing their capacities was as 
follows :—The uninsulated coatings of the two con- 
densers were connected with the outside ‘of a very 
delicate quadrant electrometer, with one pair of 
quadrants, and with the earth. A battery of 87 
Daniell’s cells arranged in series was employed to 
send a constant current through a resistance coil of 
10,000 ohms, the two ends of which were connected 
with a reversing key, by means of which either of 
these ends could be connected with the earth or 
with the insulated coatings of either one of the 
condensers. The object of the reversing key was 


to enable us to charge the condensers successively 
with the whole battery, the one receiving a positive 
charge in its insulated coating, and the other a 
negative charge. The condensers then being con- 
nected with one another their remanent charge was 
measured by measuring its potential with the elec- 
trometer. The use of keeping the battery con- 
stantly connected with the resistance coil was so 
that its electromotive force could be measured in 
“scale divisions, by observing the deflection corre- 
sponding with the one-hundredth part. 
Full precautions were taken to ensure, first good 
insulation of all parts of the keys employed, secondly 
rotection from induction by our bodies, &c., on the 
eading wires, metal portions of the keys, &c. Be- 
tween every pair of observations both condensers 
were always short circuited for 30 seconds. The 
interval between two successive series of observa- 
tions was about 3 minutes, but as the substances 
‘experimented on, dry air, vacuum, &c., were taken 
in turn, the interval between two sets of experi- 
ments on the same substance may have been con- 
siderable. The specific inductive capacity of d 
air having always been regarded as unity, we too 
this as our standard substance. A set of experi- 
ments on dry air was, therefore, made émmediately 
before and after a series of experiments on any other 
substance. | 
In the following tables the deflections given are 
each the mean of ten observations, with the 
exception of the first number, which is the mean of 
eight observations. A positive deflection means 
the closed has a greater capacity than the open, or 


c 
> 1, 
and a negative deflection 
c 
APE À 
pr < 


The ratio of C to O, given in column 3 of the 
following table is calculated as follows : 

Let d be the deflection of the electrometer 
corresponding with a difference of potentials equal 
to one-hundredth of the electromotive force of the 
battery, let be the mean deflection given in column 
2 for any of the substances, dry air, vacuum, &c., 
then 


100d + p 


100d —p 


All the gases used in the experiments were very 
carefully dried before introduction into the con- 
denser. 


Potential of 


Remanent C 
Dielectric. ge. — Remarks. 
ean of 10 O 
Observations 
Air —19°5 0°9981 
| Pressure varying from 1 
Vacuum....... + —2997 0°9970 to 90 Bg 5 
ressure va 


The change of pressure produced in the experi- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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ments with the vacuum was due to a slight leakage 
in the connecting tubes, barometer gauge, &c. 

One one-hundredth of the battery gave a deflec- 
tion of the electrometer needle equal to 202°1 scale 
divisions. 

To give an idea of the accuracy of the method 
we give as a specimen in the following table the 
ten observations in full, of which 38°74 recorded 
above is the mean. 


Vacuum 
Z 0. 
Reading. Deflection. 
74-5 33°9 —40'6 
74°1 so. 28'8 —45 3 
74'1 19 351 
74'1 39 350 
741 41 —33'1 
74°1 415 — 326 
746 455 eeee 
76°0 43 ° 
76°6 34 —42°6 
Mean —38°74 
¢ 20210 — 38°74 
0 20210 + 38°74 
0°99617. 


The probable error of one of these observations, as 
calculated by the method of least squares, is 5:19. 
The probable error of the result (38°74) is 1°6, or 
about 4 per cent. Similarly the mean error of each 
set of ten observations may be taken as about 4 per 
cent. Now as the battery did not alter appreciably 
during one day’s experiments, we have merely got 
to consider how much the ratio of C to O will be 
affected by an error of 4 per cent. in the mean of 
one set of ten observations. Using 40°3, instead of 
38°74, we find 


Cc 
== 0°99602 


instead of 0°99617 obtained by using 38°74, showing 
a probable error of only o-ooo!s in the ratio. 
OBSERVATIONS CONTINUED. 
March 4th, 1877. 


The open condenser re-adjusted : 
Potential of Re- 


Dielectric. "+" Remarks, 
Observations. 
Vacuum + 21°53 Pressure about 20 milli- 
metres. 


One one-hundredth of the battery gave a deflec- 
tion 201'0. 


March Sth, 1877. 
The open condenser slightly readjusted. 


Air SSS +1388 P 

ressure 29 millimetres 
Vacuum 6 05 Le) 9994 slowly increasing. ? 

+ essure varying from 2 
Vacuum ‘+703  1'0006 to 29 millimetres. 4 
Carbonic dioxide +23°90  1'o022 Diluted with a little air. 
Carbonic dioxide +17°60 1'0016 Diluted with a little air. 
Air, +11°52 
Air.. +25°79 
Carbonic dioxide +33°15 1°0032 Diluted with a little air. 
Carbonic dioxide +39°90 10038 Diluted with a little air. 

+39°00 1°'0037 


As the exact amount of air in the carbonic 


+19°18 10018 
Carbonic dioxide +27°o1 1°0026 
Carbonic dioxide +13°64 1°0013 
+ 4°35 1°0004 


March 7th, 1877. 
The open condenser readjusted. Slight leakage in 
india-rubber connecting tubes partially remedied. 
One one-hundredth of the electromotive force of 


+ 4°50 ‘0005 
Hydrogen... + Diluted with air. 
Hydrogen +25'17 x*0024 Diluted with air, 
+ 22°98 1'0022 

Coal gas +22°86 1'0028 

Coal gas ..... +36 9 1°0035 

Air... +34°23 1°0032 


One-hundredth of the electromotive force of the 
battery gave 206, and after some time 210. 


à ressure varying from 

VACUUM + 16°08 1 oors | to 74 D | 5 
+ 40°67 10039 
Hydrogen........... +4196 r'oo40 Moderately pure. 

+ 52°04 1°0050 
Sulphuric dioxide +7513 10072 

« +47°89 1 0046 


March 11th, 1877. 

One one-hundredth of the electromotive force of 
the battery gave a deflection on the electrometer 
scale of 210°5. 

The open condenser slightly readjusted. 


Potential of Re- 
manent charge. C 


Dielectric. Meanof 10. Remarks. 
Observations. 
Air eee 02 64 0°9978 
Hydrogen —2965 09972 Moderately pure. 
ARE  —29'OI 0°9973 p 
— 5393 0'9949 
Hydrogen .....4 «+ —46"20 0'9956 Moderately pure. 
—39°99 09962 
Waited about ten minutes. 

Hydrogen ....... —4682  o'9y55 
Sulphuric dioxide +1015  1‘0009 

— 37:83 0'9964 


One one-hundredth of the electromotive force of 
the battery gave a deflection on the electrometer 
scale of 205. 


By dividing the value of & for any one of the 


substances by its corresponding value for dry air, 
we obtain the specific inductive capacity of the 
substance, that of air being called unity. As in all 
cases (with a few exceptions quite at the beginning), 
a set of experiments for dry air was made at about 
equal intervals of time before and after the set of 
experiments corresponding with any other sub- 
stance, the division we have employed in each case 
in obtaining the following table was the arithmetic 


C 


mean of the two values — obtained with dry air. 
0 


This eliminates the error that would otherwise be 
produced by the slow alteration that occurs during 


each set of experiments in the value of > obtained 


for dry air. 
In the last column in the following table we have 


| 
dioxide of the previous experiments was unknown, 
we repeated the experiments with purer gas. 
the battery gave 209°75. 
| 
| | 
| 
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given approximately the weight which, in our 
opinion, ought to be given to each result. 


Carbonic Sulphuric | Weight of 
Vacuum.| Tioxide, |H¥drogen.| Coal-gas.| ‘Hic | Result. 
0°9984 
0°9980 
0°9985 2 
"70003 o 
1°0004 o* 
1°0008 2 
1°0003 
1°0004 2 
0°9988 2 
0°9997 2 
1°0024 2 
09996 2 
0°9986 2 
1°0000 2 
0°9998 2 
1°0050 2 


The close agreement of the results for the 


vacuum, and of those for hydrogen, show that when ~ 


the nature of the dielectric is nearly the same in all 
the trials, the probable error is very small. Thus 
the probable error ofthe mean 0°9998 for hydrogen 
is 0‘00005, as calculated (by the method of least 
squares) from the four observations on which 
dependence can be placed, the first result for 
hydrogen being useless, as we knew that the 
hydrogen was diluted with air. The probable error 
of each of the above four observations, as calculated 
from them alone, is 0‘0001, and this is not very 
different from o‘o0015 previously found for the 
probable error of ten single observations for a 
vacuum. It would seem, therefore, that the errors 
are not so much due to differences in the purity of 
the hydrogen employed as to other unavoidable 
errors in the apparatus, 

Taking the proper means, by using the weights 
aby in the last column of the previous table, we 
ind: 


Specific 
Substance. Inductive Remarks. 
Capacity. 
BAP Taken as standard. 
Vacuum ...... sense 09985 The vacuum was always less in 


specific inductive capacity than 
single observations 
showing a less capacity. 

1.0008 When air was allowed to mix with 
the carbonic dioxide the specific 
inductive capacity more and more 
approached 10000. 


Carbonic Dioxide 


ITydrogen 09998 
1°0004 
Sulphuric Dioxide 10037 


Thus there seems to be a connection between con- 
densability, diffusivity, viscosity, high index of 
refraction, and specific inductive capacity of a gas. 

The method of measuring the specific inductive 
_Capacity which we have employed is susceptible of 
any amount of accuracy, depending on the battery 
power used. If we can succeed in the plan we 
have been endeavouring to arrange, of using an 
electrical machine with our delicate electrometer, 
we shall be able to measure the specific inductive 
capacity with still greater accuracy. For a vacuum, 
in consequence of the facility with which electricity 
of high potential escapes an electrical machine will 
probably give less accurate results than a battery.— 
Read at an Extraordinary Meeting of the Asiatic 
Society of Fapan, April 18, 1877. 


| tact. 


UNDERGROUND TELEGRAPH LINES IN 
GERMANY, 


By EDOUARD RAU. 


On the 23rd of July last there was submerged in 
the Rhine, near Mayence, the cable completing the 
one of the two great subterranean lines—that of 
Berlin-Mayence (Metz)—to establish which the 
German Parliament voted a sum last year. 

Germany is, then, the first power which, after 
long hesitation it is true, established subterranean 
lines on a large scale. 

The amalgamation of the postal and the telegraph 
administrations has powerfully contributed to 
accelerate this important reform. The unsuccessful 
attempts which took place some eleven years ago 
under the special direction of M. Chauvin, the 
then director of telegraphs for the Prussian 


Government at Cologne, had greatly tended to 


confirm the doubt of the practicability of under- 
ground telegraphs. Later on financial difficulties 
prevented further experiments. This difficulty now 
ceases to exist, in consequence of the union of the 
postaleand telegraph services, a union which 
allowed of the reduction from 2,000 to 50 of the 
number of independent telegraph offices, and which, 
in consequence, reduced considerably the working 
expenses. | 

he excessive increase and continuation of the 
number of faults which occurred on the aerial wires 
led to the reopening ofthe question of underground 
wires. The following official returns will give an 
idea of the number of faults which have occurred. 
In 1874 there were 350 poles broken, 875 breaks in 
the wires, 2,826 interruptions from contact or earth. 
In 1875 there were 506 poles broken, 1,405 breaks 
in the wires, 4,076 interruptions from earth or con- 
In 1876 the numbers were: breaks in poles, 
1,708 ; breaks in the wires, 3,284; and 4,415 faults 
from earth or contact. 

This increase in the number of accidents was out 
of all proportion to the number of lines. In 1874 
the length of line in use was 31,035 kilometres, 
representing a mileage of wire equal to 107,645 
kilometres. In 1875 there was 34,141 kilometres of 
line and 123,455 kilometres of wire; and in 1876, 
37,264 kilometres of line and 138,891 kilometres of 
wire. 

There were, then, in!1874, for 10 kilometres, o‘11 
pole-breaks, 0°08 wire-breaks, and 0°26 earths or 
contacts; in 1875, o‘15 pole-breaks, o°‘12 wire- 
breaks, and 0°33 earths or contacts; and in 1876, 
0°46 pole-breaks, 0°24 wire-breaks, and 0°32 earths 
or contacts. 

All, except during the year 1876, during which 
the telegraph system had suffered from a hurricane 
on March 12 and 13, and from storms on November 
12 and 13, showed from 1874 to 1875 an increase of 
faults in the proportion of one to two, whilst the 
increase in the mileage of line was only in the pro- 
portion of Io to 11, and the increase in the mileage 
of wire in the proportion of 7 to 8. This dispro- 
portion leads naturally to the belief that the 
financial difficulties had scarcely time to be put 
straight when they reappeared in consequence of 
the increase in the number of accidents caused by 
the aerial lines. It is true that one cannot yet say 
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if underground wires will not, in the long run, give 
rise to analagous inconveniences. 

At the end of the year 1876 the German tele- 
graph administration possessed 450 kilometres of 
cables, representing 2,941 kilometres of wire. The 
aerial lines were to the underground lines in the 
proportion of 30 to 1 for mileage of line, and of 68 
to 1 as regards mileage of wire. If we except the 
underground lines established in the great towns, 
such as Berlin, Cologne, Frankfort, and Hamburg, 
which are exposed to accidents by excavation, 
necessary for the repairs of gas and water pipes, the 
proportion between the length of aerial lines and 
underground lines is only as 46 to 1, whilst the 
relative proportion of faults is as 157 to I. 

This last proportion, although less, is still very 
favourable to underground lines, even if we take 
into consideration the fact that the cost of first 
establishment and also of repairs, is greater for under- 
ground than for aerial wires. 

However it may be the, line from Berlin to Halle 
proves the practicability of underground wires, and 
the working of the lines Halle—Frankfort—Mayence 
— Strasbourg ; Berlin—Hamburg—Kiel—Berlin ; 
Potsdam—Cologne, will prove whether the estab- 
lishment of underground wires for others than 
stratagetical or political purposes ought to be pre- 
ferred to aerial wires.—Moniteur Industriel Belge. 


IMPERIAL CHINESE TELEGRAPHS. 


THAT such a line of telegraphs really exists and is 
in daily work is now an established fact, the first 
line of telegraphs ever erected by the Chinese 
Government having just been completed by Mr. J. 
A. Betts, M.S.T.E., Director of the Imperial Torpedo 
College, Tientsin, and the students of the college. 
Although the line is but a short one, connecting the 
offices of the Arsenal with the Yamen of H. E. Li 
Hung Chang, some six miles distant, its erection 
marks a new era in the policy of the Chinese 
authorities. With all the pressure that was put 
— the Chinese at Foochow, the Great Northern 

elegraph Company failed to get the line through 
from that port to Amoy, and after two years of hard 
fighting, the erection of the line was finally abandoned 
-by the company. Theline at Tientsin has been put up 
under very different conditions, being voluntarily 
erected by the Government with native labour. 
Not the slightest opposition was offered by the 
people, oo was readily given to cross the 
roofs of the houses in Tientsin, or place poles in 
their courtyards when necessary—not an angry 
word was heard, and the line was got through with 
considerably less difficulty than is frequently 
experienced in England. The River Pei ho is 
crossed by a piece of submarine cable, with test 
boxes placed in the terminal poles on each side. The 
instruments used are Morse inkers, worked by 
Leclanché batteries. H.E. Li Hung Chang takes 
great interest in the work, and spends many hours 
in the office, which is one of the private rooms of 
his Yamen. 

The success of this line at once proves the 
ability of the Chinese youth to learn the technicality 
of foreign science, and the absurdity that “Fung 


Shin” has anything to do with the opposition which 
telegraphs and railways have hitherto experienced 
in China. Mr. Betts has been requested to proceed 
to Formosa with some of his students to construct 
a line along the Western Coast of the island from 
Kee Lung to Tai-wan-foo, and a line from Tientsin 
to the provincial capital, “ Paou-ting-foo,” is also 
contemplated. 


Hotes. 


Tue scientific library and instruments of Mr. F. C. 
Webb were sold by auction at the Cannon Street 
Hotel, on Saturday, the 8th inst. There were a number 
of interesting pamphlets dnd parliamentary papers 
relating to telegraphy amongst the books. 


THIRTEEN synchronous electric clocks are being 
erected by the Corporation of Glasgow on conspicuous 
points of the city. For some time the disparity of 
time between the existing town clocks has been matter 
of complaint. The new clocks will have large white 
faces and black figures, so as to be plain by day, and 
readable even by night. 


TELEGRAPHY at the Antipodes.—The line in course 
of construction between South and Western Australia 
is rapidly approaching completion. The South 
Australia portion has been built with iron poles. 


In New Zealand, during the first three months of 
this ‘year, 292,308 telegrams were transmitted, being 
21,996 more than were transmitted during the corre- 
sponding period last year. In cash revenue, these 
numbers are represented by 416,337, and £670, 
respectively. 


A CABLE is to be laid direct between} Grisselhamn, 
in Sweden, and Aland, in Russia. 


ANOTHER articulating telephone, called by the 
inventor, Mr. G. B. Richmond, an “ electro-hydro 
telephone,” has just been patented in the United States. 
It is similar to Edison’s in some respects; but instead 
of carbon as a varying resistance, water is employed. 
Two platinum points immersed in water are connected 
in circuit with the line and battery. One of these 
points is attached to a thin metallic diaphragm, which 
vibrates with the sound of the voice. The vibrations 
of the diaphragm carrying this point to and from the 
other point, thus diminishing or increasing the electric 
resistance of the thickness of water between the points, 
and altering in a corresponding manner the strength of 
the current in the circuit. The receiver is of the 
ordinary construction. 


WE have seen a novel contrivance for enabling an 
observer to read the scale of a reflecting galvanometer 
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by daylight, which deserves to be better known. It 
originated, we believe, in the Cavendish Laboratory, at 
Cambridge. In this plan, the beam of light from the 
lamp falls in the ordinary manner on the mirror, but 
instead of being directly reflected back on to the scale, it 
is diverted by a piece of looking-glass in a direction at 
right angles, that is to say, in a direction parallel to 
the plane of the mirror, instead of normal to it. For 
this purpose the looking-glass is set at an angle of 45° 
to the plane of the mirror, or face of the galvanometer. 
The beam so reflected is made to pass through a 
semi-transparent scale of ground glass or lucent horn, 
&c., interposed between it and the observer, to whom 
it appears as a yellow spot of light easily distinguished 
in our ordinary daylight. It has one defect; the spot 
is only seen when the observer’s line of sight is normal, 
or nearly so, to the scale. Looked at from one side of 
the scale, the spot vanishes. But by using a curved 
reflector this may be overcome. 


THE fire which recently occurred at the Western 
Union Telegraph Office, in New York city, was 
one of those incidental circumstances in the opera- 
tion of a great enterprise that imparts a lesson of 
experience, The cause was defective insulation of 
wires that came in contact in what is known as the 
“grand switch.” This switch is situated in an upper 
story, and consists of a mahogany-table about 25 feet 
long, and 5 feet broad. It is of elegant cabinet work, 


placed vertically, and contains about 400 wires, which 


pass from the battery room through apertures in the 
ceiling into the switch. It also controls about 10,000 
connections, It is, in fact, a systematised combination 
of all the wires issuing from the chief office to every 
part of the country. These wires, as they enter the 
switch, are separated and insulated. By some means 
two of the wires, not sufficiently insulated, ‘came in 
contact with each other. Electrical heat was generated, 
which soon set the wood of the switch on fire. When 
discovered, the conflagration could not have been 
continued over ten minutes, yet the time was sufficient 
to seriously damage the elegant wood work, warp and 
twist the multitude of wires into every conceivable 
shape, and render them inoperative and worthless for 
future use. The actual loss to the building will not 
exceed 700 dollars, but the fire caused a temporary 
cessation of the business of the department, which, 
together with the loss of wires, switch, and the extra 
labour entailed, it is claimed, w:ll make the loss to the 
company about 20,000 dollars.—Scientific American, 


THE Gegner prize of the Academy of Sciences, 
Paris, has been bestowed on M. Gaugain, who is the 
author of several important researches on pyro-elec- 
tricity, thermo-electricity, the propagation of electric 
currents, and the distribution of magnetism. 


WE have received the ‘ Preliminary Catalogue of 
the Apparatus in the Telegraph Museum” of the 
Imperial College of Engineering, Tokei, Japan, The 


catalogue comprises a fair number of telegraph instru- 
ments, specimens of batteries, line wire, posts, insulators, 
cables, and tools. Professor Ayrton, the writer, has 
followed the good plan of giving some leading infor- 
mation about the articles exhibited. The following is 
what he says about the materials used for insulators : 
“Glass, advantages.—Specific resistance, high, smooth 
surface, so as not to accumulate dirt. Disadvantages 
—brittle, very hygroscopic, and therefore causing much 
surface leakage, almost abandoned, except by Mr. 
Brooks, of America, who is said to have obtained good 
results with blown glass. Æbonite, advantages.— 
Specific resistance high, surface can be made very 
smooth, strong. Disadvantages—surface becomes soft 
and spongy by exposure to’ the weather, so that dirt 
collects after a time, causing great surface leakage. 
Brown earthenware, advantages.—Specific resistance 
moderately high, can be glazed fairly well, and can be 
manufactured with great uniformity of quality, cheap. 
Disadvantages—the specific resistance not nearly as 
high as that of glass, ebonite, and porcelain, and the 
glaze not nearly as good as that of the latter. 
Porcelain, advantages.—Specific resistance high, can be 
well glazed. Disadvantages—varies much in quality, 
much dearer than earthenware, employed, however, in 
all the best insulators.” 


MR. CHARLES Burton, A.I.C.E., has returned from 
Paysandu and Concepcion del Uruguay, between which 
towns he has been inspecting and valuing a telegraph 
built under a concession of the Platino-Brasilero 
Company, and not having been accepted is now 
proposed to be worked by the enterprising saladerista 
of Paysandu, D. Antonio Santa Maria. The cable to 
cross the river is already in Paysandu, and the land 
line which is constructed is in very good order. 


THE Amoy-Shangai and Bahia-Rio de Janeiro cables 
are interrupted. 


Owi1nc to the depression in trade, the increase in the 
amount of postal telegraphic business during the fifteen 
months ended March gist, 1876, fell considerably short 
of the increase of previous years. The number of 
messages dealt with was 26,440,439, being an increase 
of 960,000 over the number in the preceding fifteen 
months. 


AN important paragraph is introduced into the re- 
port relative to the training of “ military” telegraphists. 
It is stated that the area of country to be supervised 
by officers of the Royal Engineers has been enlarged, and 
160 Royal Engineers will be employed within a district 
comprising the whole of the south of England, from 
the mouth of the Thames to the Land’s-end. 


On Friday, September 7th, a series of interesting 
and valuable experiments were made at Saltaire, near 


Bradford, with the telephones which were exhibited by 


Mr. Preece at the British Association, Lord Houghton 


| = 

| 
| 
| 
| 
| 
| 
| 
: 
! 
| 
| 
| 
| 
| 
| 


224 


THE TELEGRAPHIC JOURNAL. 


[SEPTEMBER 15, 1877. 


and Professor Barrett, of Dublin, were, we believe, 
present, 


WE hear that the articulating telephone is likely to 
become very serviceable in mines, The experiments 
already made with it promise good results, Vocal 


communication between all the remote underground 
galleries and the pit-head cannot but be a safeguard 
against danger, as well as a means of speeding the 
ordinary work. With electric: lamps and telephones 
the miners could not but be safer than they are at 
present, 


TRAFFIC RECEIPTS. ¢ 

| | Ga | ad | 26 | gs | | | | 35 | | | | | 

JAN. 2,311 13,530 | 42,580 12,663 & 0, 10,100 | 4,058 
FEB. | 32,330 | 11,606| 2,214| 784 | 15,520! 35,050 | 19,645 | 12,800 | ... ... |... … 8,624 | 2,980c | 11,026 3,870 
MARCH 18,880 | 11,258 | 3,025 913 8,110 | 35,491 | 22,886 | 16,115 | … 9,915 | 11,643] 5,854 
APRIL ...| 18,980 | 11,539 | 4,706 | 1,011 | 6,930 | 39,861 | 23,068 | 16,151 | ... 11,324 | 2,362€ | 10,295 | 7,729 
MAY _...| 45,420 | 12,251 | 4,109 997 | 17,370 46,309 | 25,445 | 18,427 | ... ... ce 2,170f | 10,534| 7,503 
JUNE ...| 40,040| 9,742| 3,295| 887 | 15,260 45,477 | 24,126 | 19,663 | ... ... | a 9,960{ pe | } 10,522| *3,671 
JULY | 38,790] 9,226 | “3,900! 834 | 14,820 | 42,713 | 22,224 | 19,187 | … … | … … | 9,943 1,925 | 7,881 | *5,239 
AUGUST...| 41,170 | 9,407 | “2,900! 804 | OE sco. “9683 8,610 | *4,367 


* Estimated. 4, four weeks ending 13th January. c, four weeks ending 13th February. 4, four weeks ending roth March, 
¢, four weeks ending 7th April. 4 four weeks ending sth May. £, four weeks ending and June. 4, four weeks ending 30th June. 


City Totes. 


Old Broad Street, Sept. 15, 1877. 


WE regret to announce another deplorable suicide. 
The example set by the Direct United States Cable 
Company has been speedily followed by the Indo- 
European Company. Some years ago the directors of 
the Eastern Telegraph Company made a desperate, 
though ineffectual, effort to bring about amalgamation 
with the Indo-European. Last March, in referring to 
this fact, we ventured to congratulate the directors of the 
Indo-European upon theescape they had had, pointing out 
that during the year 1876 the Indo-European proportion 
of traffic to capital nearly reached 20 per cent., while 
that of tne Eastern did not exceed 9 per cent.* We con- 
fess we little thought at the time how soon the directors 
of the Indo-European would forfeit the high opinion we 
entertained of their sagacity. As a correspondent, 
whose knowledge of telegraphy entitles his remarks to 
respect, writes: “It is really surprising how directors, 
apparently so independent and disinterested, can allow 
themselves to be talked over by the smooth phrases of 
a great monopolist, and commit themselves to an 
agreement such as proposed, before having exhausted 
every means of competition in order to obtain more 
favourable terms for their shareholders.” Our corres- 


* Vide ‘TELEGRAPHIC JOURNAL,” No. 98. 


pondent goes on to aver that competition has never 
been honestly tried by the Indo-European Company, 
‘ Or else how is it that duplexing has never been triéd 
on that line which is about the most favourable for that 
urpose ?” ‘‘If,” he pertinently asks, ‘ Schwendler 
om duplexed stretches of 1,200 miles in India for years, 
why was he not called in to duplex their sections which 
are much shorter?” Finally, ‘‘ Was it in fear they 
might knock off double the work and abstract too much 
traffic from the lines of the monopolists ? or was it a 
secret longing at any price for the now cut and dried 
joint-purse agreement?” We are disposed to think 
that there has been a secret longing for the joint-purse 
agreement. If so, it is at length gratified. On the 
27th of August a circular was issued by the directors of 
the Indo-European announcing that a co-operative 
working agreement for a joint-purse between that 
Company and the Eastern had been arrived at by the 
boards of the two companies, subject to the sanction of 
the concessionary governments interested—(in the next 
it was stated that the agreement had “ already 
een submitted to the concessionary governments, who 
had approved of it”)—and the approval of the share- 
holders. On the 11th of September extraordinary 
general meetings of both companies were held, and the 
necessary approval of the shareholders of both obtained 
It is impossible to undo what has been done, and we 
suppose the Indo-European and the Eastern Companies 
must, like the Direct and the Anglo-American, be left 
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fo their fate. But though any protest of ours is too 
late, we do not hesitate to assert that the interests of 
the shareholders of the Indo-European Company cannot 
fail to suffer by this ill-advised step the directors have 
been induc@@ to take. We deny that “ the co-operation 
. of the two companies will considerably benefit the 
traffic,” if by traffic is meant that of the Indo-European, 
We can quite understand that the traffic of the Eastern 
Company will be increased by the arrangement. We 
maintain that the amalgamation will have an injurious 
effect upon the officers of the companies; that it cannot 
fail to discourage electricians who are seeking to de- 
velope telegraphy, and that it will operate disadvan- 
tageously as far as tae public is concerned. Mr. Pender 
in fact, intimated at the meeting of Eastern share- 
holders, that the Eastern Company would now be able 
to put up its rates, and it may be expected that that 
will bevone of the first things which the united com- 
panies will carry out in the interests of the public. We 
should like to know who are the large shareholders who 
approved of the agreement before it became public 
property, and whether Messrs. Siemens were so 
enamoured with it as the directors of the Indo- 
European Company wish us to imagine. When 
Colonel Holland and his colleagues made up their 
minds that the joint-purse scheme should be put into 
effect, they might, at least, have compelled the directors 
of the Eastern Company to agree to better terms. 
From the agreement [one might suppose that the 
amalgamation was suggested by the shareholders of 
the Indo-European instead of by Mr, Pender and his 
friends. Once more, the clique ‘of speculators has 
achieved a signal triumph on this occasion, td6;-with- 
out the slightest difficulty. They appear to have pre- 
pared the terms of amalgamation and to have obtained 
their enforcement almost at a single stroke. They, we 
reiterate, have shown their dexterity ; but their victims 
will find the result of the union to be very different 
from what they anticipate. Another huge job has 
been perpetrated; unfortunately, retribution will ove 
take the innocent as well as the guilty. 

It may be hoped that at length the prospect of the 
unfortunate shareholders of the Western and Brazilian 
Telegraph Company is beginning to LE Judging 
from some refnarks at the close of Mr, Abbott’s cir- 
cular for the current month, we conclude that our 
advice has been disregarded, and that the Wizard of 
Tokenhouse Yard has mot been called in to aid in re- 
organising the company. The meeting last Tuesday 
was decidedly stormy, nor df it end very satisfactorily. 
We think that the interests of the shareholders will be 
promoted by the election of Messrs. Weaver and 
Fuller to seats at the Board, but we are not disposed 
to go so far as Mr. Abbott, who in his condemnation 
is nothing if not sweeping. «lt is true that the present 
Board has done badly enough, but there are useful men 
on it. Some of the speakers at the meeting alluded to 
the fact that certain of the existing directors are also 
directors of the South-Eastern Railway Company, as 
if they thought that the less the Western Brazilian had 
to do with any one connected with the South-Eastern 
Company the better. But the South-Eastern Railway 
is managed with great ability ; and if only the Western 
Brazilian could be made equally successful, financially, 
the shareholders would have reason to be pleased. If 
any attempt should hereafter be hazarded to amalga- 
mate the Western Brazilian with one of the other com- 
panies, it should be resisted. The Western Brazilian 
would possibly gain nothing by the amalgamation, 
while any other enterprise would undoubtedly lose by 
the union. We, however, join Mr. Abbott in insisting 
that it is high time there was peace in the board-room 
of the company, Until the directors themselves cease 


to quarrel, the shareholders may rest assured they will 
not get any dividend. Directors, who, come what 
may, remain passive, are not worthy of the, name ; but 
directors who avail themselves of the opportunity 
afforded by a meeting to fight each other show that 
they completely forget the interests they were elected 
to protect. 

In the course of his comments upon the value of 
telegraph securities, Mr. Abbott naively says: “ And 
now that a friendly working agreement has been 
entered into with the Direct Cable Company, the 
shareholders of both undertakings (the Anglo and the 
Direct) may hope to obtain some reward for their 
enterprise.” But it seems to have occurred-to Mr. 
Abbott immediately afterwards that the reward ma 
not be nigh at hand. So he goes on in the following 
strain: “ But, just now, when the risks and difficulties 
attending Atlantic telegraphy have been demonstrated 
by the failure of the expedition to restore the #865 
cable, it is stated that the United States Government 
purposes taking steps which will directly or indirectly 
damage the existing Atlantic companies.” Naturally, 
Mr. Abbott places little reliance upon this statement. 
In truth, investors are assured upon his word that the 
American Government will not dream of practically 
confiscating the shore end of the cable of the Direct 
Company, “‘ because the latter has assumed a position 
which prevents a destructive competition for traffic, 
and consequent total loss of dividends on both under- 
takings.” . There was a time, not very long ago either, 
when Mr. Abbott’s opinion of the Direct Company 
was not quite so flattering. But let that pass. The 
closing words of the paragraph are more amusing, 
because of their sublime audacity. ‘There is not,” 
avers Mr. Pender’s assistant, ‘the remotest idea 
on the part of either company*of establishing a 
monopoly traffic, and - this Lise made clear and 
secure, the object the United States Government has in 
view, in their recent action, will have beën doubtless 
attained.” Mr. Abbott may not have attached much 
importance to the words, but everything really turns 
upon it being ‘‘ made clear” to the American Govern- 
ment that the companies have no desire to establish ‘a 
monopoly traffic.” If,in the face of what has happened, 
they decide that a monopoly traffic is the last thing in 
the world Mr. Pender and his friends wish to establish, 
we shall begin to fancy that these gentlemen would 
succeed in hoodwinking the Prime Minister and the 
Chancellor of the Exchequer together. Does our re- 
collection play us false? Or is it not a fact that 
amalgamation between the Anglo and Direct Com- 
panies was strenuously urged by Mr. Pender on the 
ground that competition would thus become impos- 
sible? Mr. Abbott ought to let his chief look over the 
proof of his circular before he returns it to the 
printer, 

One more word touching Mr. Abbott. We have 
received a pamphlet consisting of a number of reports 
of various meetings, published by W. J. Johnson, 121, 
Fleet Street. The first report is that of the Telegraph 
and Construction and Maintenance Company, It isa 
curious circumstance that at each of the five meetings 
Mr. Abbott appears to have been facile princeps. 


Five telephones are reported to be now in use in 
New York. One of these connects the office of the 


_ Clyde Steamship Line with the wharf from which its 


vessels sail, and another connects the piers of Brooklyn 
Bridge with the superintendent’s office, The current 
of sound in these telephones is carried by a single wire 
in either direction, 
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Correspondence. 


To the Editor of Tue TELEGRAPHIC JOURNAL. 


S1r,—In Vol. I., No. 1, November 15, 1872, page 13, 
of your journal, “ Deschanel’s Natural Philosophy, 
trash and edited by Dr. Everett, part III., ‘ Elec- 
tricity and Magnetism,” is advertised. On purchasing 
this book, published in 1872, the following sixteen 


paragraphs appear non est :—414, 452, 456, 457, 458, 


I » 482, 498, 507, 510, 512,416, 550, and 
or anybody else, kindly tell us if these 


omissions have been supplied in any subsequent 
edition? The book has been ind exceedingly 
valuable in our hands, and we should really feel very 
grateful if we could get a complete edition. 

In Vol. I., No. Il, December 15, 1872, page 21, 
par raph 1, of your journal, under the subject of 
‘ Ohm's Law and Kirchhoff’s Corollaries, by Robert 
Sabine,” it is stated “the following note * * * * is 
extracted from the proof pages of a new edition of the 
author’s work, now in the press.” 

It is now nearly five years that we have been 
anxiously looking out for this famous electrician’s 
valuable book, and feel very sadly disappointed at 
hearing nothing of its issue. As Mr. Robert Sabine’s 
first edition, viz.: ‘The History, Progress, Science, 
‘and Practice of the Electric Telegraph,” published in 
1867, ten years ago, has, we are happy to say, fulfilled 
its object, by doing hundreds and hundreds of us much 
good, we sincerely hope that his new book will be 4p 40 
date in all scientific matters, and will, af least, contain 
1,000 pages. Kindly let us know when the book may 
be expected to be ready. 

Our most valuable scientific friend, Mr. W. H. Preece, 
after launching us in the midst of the vast ocean of the 
‘ Dupex SYSTEM,” has suddenly cut the ropes. The 
last words, only three in number, we have received from 
his valuable electric pen, are to be found in Vol. I. 
No. XVIII., November 1, 1873, page 311, and they are 
we regret to say, ‘“ To BE CONTINUED.” We have 
diligently searched in all the other subsequent volumes 
of the journal for the ‘‘ continuation” of the subject, 
but they are nowhere. We have been introduced to his 
handsome little ‘ Multum in parvo,” entitled ‘ TELE- 
GRAPHY, by Preece and Sievewright,” published in 1876; 
but although the subject is found there, we could not 
expect that elaborately-written ‘‘continuation” of the 
subject in this little volume, and we beg that Mr. 
Preece will continue his instructive subject, and lead us 
- to the end of the chapter. Let us also offer our heart- 
felt thanks to our very valuable learned and electrical 
friend, Mr. R. S. Culley, for giving us his very valuable 
and useful ‘ Handbook of Practical Telegraphy,” since 
1866, and revising it for us six times. May we expect 
a seventh edition, up to date in all scientific matters, 
before he retires from the Postal Telegraph service, 
thus leaving a memorable token of his abilities to his 
friends at home and abroad. ey | 

Kindly let us know if the following books can be 
obtained, and from where : 

1. English translation of Count Th. du Moncel's 
valuable new work, entitled, ‘ Exposé des Applications 
de l’Electricité,” in four volumes. 

2. F.C. Webb’s “ Electric Accumulation and Con- 
duction, Part Il.” 

Clarendon Press 
Series, mentioned in the 
Catalogue attached to 
Vol. II. of Clerk Max- 
well’s “Electricty and 
Magnetism.” 


4. “ Electricity,” by Esson. 
_ 4. “ Magnetism,” by ——. 


By inserting the replies to the above inquiries in 
your columns we shall feel extremely obliged. 


VOICES FROM THE INDIAN TELEGRAPHS, 


[The first part of the new edition of Mr. Sabine’ 
new work, viz., the part bearing on the history and 
progress of the “ Electric Telegraph,” was published 
some time ago as one of “ Weale’s Series.” The 
second part on the “‘ Theory of the Electric Telegraph” 
was never published, nor are we aware that it is yet 
contemplated to be so. 

Mr. Preece’s papers on the “ Duplex System ” were 
discontinued owing to pressure of work, We cannot 
hold out any hope at present that they will be again 
continued. | 

There is as yet no English translation of du Moncel’s 


* work published. 


The second part of Mr. F. C. Webb’s papers on 
“Electrical Accumulation and Conduction ” was never 
published.—Epit, TELEGRAPHIC JOURNAL, 


To the Editor of THE TELEGRAPHIC JOURNAL. 


SIR,—In the recent number of your journal for 
August 15, page 193, you express the wish to know 
what is the correct spelling of the name which you 
have seen spelt—Menotti,, Minotti, Menotto, and 
Minotto, by various authors. 

The true name of the inventor of the pile in question 
is “‘ Minotto.” Professor Giovanni Minotto, of Venice, : 
was Inspector-in-Chief in the Italian Telegraph 
Administration, | 


Accept, Sir, the assurance, &c. 


D’Amico. 
Director-General of Italian Telegraphs, 


Florence, August 30th, 1877. 


To the Editor of THE. TELEGRAPHIC’ JOURNAL. 


SIR,—In your journal, May 15, there was an account 
of ‘ Recently Adopted Methods of Landing Shore Ends 
of Cables,” as practised bythe I. R. G.P. and Telegraph 
Works Company, in July and August, 1875, and also 
in December, 1872, by means of empty barrels. I shall 
be glad to know who claims to be the inventor of that 
plan, and when and where it was first used, as in the » 
account no name is given, 

Yours truly, 


R. S. NEWALL. 
Ferndene, Gateshead, 
September 8, 1877. 


Co Correspondents. 


#*,* Duly authenticated contributions, theoretical and practical, on 
every subject identified with the interests of which , THE 
TELEGRAPHIC JOURNAL is the organ, will always command 
attention. Anonymous correspondence will be wholly dis- 
regarded. Literary communications and books. for review 
should be addressed to the EpiTor ; business communications 
to the MANAGER, 10, Paternoster Row, E.C. 
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LIMITED, | 
PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, 
House Cisterns Fitted Requiring, when once fixed, no attention whatever, 


with a Cistern Filter, 


And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
July, 1866 ; November, 1867 ; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
rom Dr. Hassall, September 23, 1863 ; Dr, Letheoy, February 15, 186s, and December, 1872. 


Price £1 10s. and upwards. Portable Filters on this System £1 5s. to £3. 

Patronised and used by her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wal 

at Sandringham ; by H.R.H. the Duke of Cambridge, the edite of the Medical Profession, an 

at the London, St. George’s, Fever, and Gerinan Hospitals, and various Lunatic Asylums, 
Institutions, Breweries, &c. ‘ 


| 
| 


WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 215. each. ‘* Danchell's 
Testing Apparatus, for Discovering the Presence of Impurities in Water, is a most convenient and portable one.”—Wide Dyke on the 
| Preliminary Duties of Health Officers. 
“This is a very handy case for the Study Table or the Carpet y À It contains the Chief Chemical Tests for Qualitative Water 
ma Vv 


analysis, and will be found of use by medical and other men who e occasion to ascertain in a ready manner whether any of the 


more actual impurities are present or not in the water.” —Vide the Medical Record, January 29, 1873. 


157, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read—“ Water : its Impurities and Purifications,” price, per post, 2d. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, P 


Handsomely bound in cloth, gilt, Vols. I., II., III., and IV., now ready. Price ros. 6d. each. Nearly all the back numbers may be had 
through any Bookseller, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s. 6d. Binding Cats, 2s, 


HAUGHTON & CO., 10, PATERNOSTER ROW, E.C. 


ELECTRICAL AND GALVANIC APPARATUS. 


EVERY DESCRIPTION OF CHEMICAL AND SCIENTIFIC APPARATUS & CHEMICALS. 


M. JACKSON & Co., 


Manufacturers and Importers to the Trade. 


Price List, with Illustrations and Terms, will be sent Post Free on 
à application. (Enclose Business Card.) 


65, BARBICAN, LONDON. 


(tio desirous of having ‘“ THE ‘TELEGRAPHIC JOURNAL” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, Lonpown, E.C. 


Please supply “The Telegraphic Journal” for the year 187 , for which I inclose Post Office 
Order for | 


Name 


Address 


Date 


P.O, Orders to be made payable to HAUGHTON & CO. at the Chief Office. 


Subscription : Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 
and fourpence. | FE 
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Pocket Filters 4s. 8d. & 6s. each. Household & Fancy Filters from 12s. 6d. 
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scope presents a remarkably 
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Tue stand of this Micro- tube is fitted with a dia- 


phragm, which can be re- 
steady form of tripod support. 


The body fitted with medium 


eye piece, and two excellent 


placed with any other acces- 
sory for illumination. The 


illuminator comprises a plane 


achromatic I inch and + inch 
and concave mirror, 2 inches 


object - glasses of English in diameter, fitted with a 


construction, is mounted on 


universal motion arm. The 
a triangular bar, worked b 
” 4 whole packs in a polished . 
a rack and pinion, fine ad- | 
mahogany cabinet, measuring 


justment bei 1 
j n ing effected by a 10 by 8 by 6 inches. 


separate motion. The stage 


is fitted with a simple but Price, £7. 


excellent form of movable Binocular, £2 4s. extra. 


slide plate, and a sub-stage 


ADABASTBMR & OO. 
Scientific Instrument Makers to the Trade, 
44, GLOUCESTER STREET, QUEEN’S SQUARE, W.C. 


IMPORTANT NOTICE!! 


For MARCH 8th, contained a Portrait engraved on steel, by C. H. JEENS, of 


HERMANN HELMHOLTZ, 


THE EMINENT GERMAN PHYSICIST, 
With a Notice of his Life and Work by Prof. CLERK MAXWELL, F.R.S. 


DOUBLE NUMBER, Price EIGHTPENCE, By Post EIGHTPENCE HALFPENNY, 


OFFICE—29, BEDFORD STREET, STRAND, W.C. 


Nearly ready, in one large volume, 8vo, containing upwards of goo pages, and about 600 Cuts and Diagrams, price 18s. 4 + È 
ELECTRICITY AND THE ELECTRIC TELEGRAPH, ge 
BY GEORGE B. PRESCOTT, bee 


Containing among many other special features a full history and description of the Duplex and Quadruplex systems, the 
Telephonic and Electro-Harmonic systems, Printing Telegraph Instruments of all kinds, the Automatic Telégraph Bee 
systems, Pneumatic Tube, and the Discoveries, Inventions, and Applications of Electricity and the Telegraphic Art brought tae 

down to the rst of January, 1877. 3 st 


LONDON: E. & F. N. SPON. 48, CHARING CROSS. 
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(RAPID DRY PROCESS). 
PREVIOUS KNOWLEDGE NOT NECESSARY. 
| No Chemicals required: in the Field 


TOURIST'S 
POCKET CAMERA AND SLIDES 


FOR PLATES, & by 4, 


Lens, Patent Folding Stand, 
Laboratory, and every requisite. 


PRICE COMPLETE, £9 9s. 


> Full estiailars and Instructions free by Post, or Practical Lessons free on 
the Premises. Sensitive Plates, 5s. 6d. per dozen. 


the above set of Apparatus is recommended to the particular attention | 
of Egineers, Explorers, and Tourists, who would find a knowledge of prac- — 
tical hotography easy to acquire, andor great practical utility. 


WRATTEN & WAINWRIGHT, 
MANUFACTURERS, 


_38, GREAT QUEEN STREET, LONDON, W.C. 
ELECTRIC. 


On an Improved System, 
BATTERY WIRE AND COMMUNICATOR. 
2: MU Complete Apparatus sent carriage free to any railway station in England 
| for 2s, 
Youth’s Magic Lantern and 12 Slides, 7s. 6d. 
Youth's Microscope and 12 Obséects, Os. 6d. 
À | Youth’s Case of Drawing Instruments, 9s. 64. 
Wouth’s Telesoczs, long range, 5s. 6d. 
| à | Youth’s Binocular Glass, Os, 6d. 


| All carriage free as above for One Shilling extra. , 
PRICE LISTS FREE. STATE-—ARTICLES REQUIRED. 


J. W. ARCHBUTT, 


: 8, BRIDGE STREET, LONDON. 


FACING HOUSES OF PARLIAMENT, 


GROWN TELEGRAPH WORKS 


R. FRANCIS, TE. 18. MONTEFIORE, MSDE, 
Superintèndent and Buguicer,. Managing Director. | 


85 & 52, HATTON GARDEN, EC | 
| Winks, LIGHTNING CONDUOTOES, 


« ch 5 — 


7 


In Crown @vo, Cloth, 6s.; with nuñerous Illustrations. | 
PRACTICAL TREATISE ON LIGHTNING PROTECTION, 


: | | 

INTRODUCTION=Lleciricity and its properties -Experiments with artificial lightning—Electricity, atmosphere and 

earth—Formation of clouds and storms—Heigit of thunder clouds and areas of storms—Phenomena of the: stommis—~Forma.- 

Electrical accumulations in the atmosphere and earth —-Electric induction during or 

through path taken by atmospheric electrical discharges— Lightaing-—~Thunder—The destriictive effects of 

lightning— The difflerentameans em ployed for lightning protection—The proper function of alightning conductor, protec. 

tive area of, metal required for, and reliable lightning conductors— Best forms and joints for ditto— Proper arrangement and 

air terminals of ditto Influence of heated air vapour, &c.—The earth terminal of a lightning conduetor—Gas and water : 

dining As Garth terminals--An improved earth terminal—- Resistance of air ditto— Number of lightning conductors required-- 

Unreliable ditto— Unreliable earth ditto —A reliable system of lightning conductors—Protection of barns, &c¢., oil tanks, Re. | 

Steam boners, &c., ships, wooden bridges, telegraph poles, &c,-——Refdrm in the lightning protective business. 


LONDON: E. & F. N. SPON, 48, CHARING CROSS. 
M. A kr, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, 


So universally used by the Medical Profession, 
MANUFACTURER OF i) 
Hlectrical, Galvanic, Magnetic, Chemical, Photographie, 
Liletivie Bells and Indicators of every descripiion. 


For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19; ASTON STREET, BIRMINGHAM, 


GUTTA-PERCHA, AND 
WORKS COMPANY, 


= and Warehouses: 106 & 100, CANNON ST., LONDON, EC. 
Works: Silvertown, Essex ; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


Subterranean, and Aerial. 
W£IRS.- India-Rubber and Gutta-Percha covered in all gauges. 


x Motse” Inkers, Single Néedle, Wheatstone’s Alphabetical, Semaphore ‘‘ Block ‘’ Instruments; 
ee lis; Resistance Coils, Sir W. Thomson’s and other Galvanometers, Condensers, Testing 


is Instruments, &e. 
“yA BATTERIES. —SO0LE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE 


COLONIES OF THE CELEBRATED LECLANCHE BATTERY, which hes 

received the most favonrable reports from the Postal Telegraph Authorities and other eminent 

à. PFelegraph Engineers; and .is now in general use by: the Post Office and English and Continental 

Railways... As-a Battery for all Telegraphic purposes it is undoubtedly pre-eminent... All other kinds 
of Batteries also manutactured.. Ebonite Cells, Carbon Plates, &c. 


| + Ebonite, Poredlain, Brownware, &c. 


OF THE MosT Arraratus ror RAILWAY BLOCK-SIGNAËLING. 3 4 

| SEMAPHORE eS, LIGHT INDICATORS, AND WALKER'S “PASSENGER 

STORES AND APPARATUS OF EVERY DESORIPTION. 


TRE INDIA. RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited) at Patented 
of. à Complete System of orpedaes for Harbour and Coast Defence, and-of the 
BILVERTO WN PATENT FIRING B AT TE RY;. | 
Constant Battery for Mining and Blasting Purposes. 

ENTERED INTO. for: the CONSTRUCTION, and MAINTENANCE: of TELEGRAPH 
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